Degradation of heparan sulfate proteoglycans enhances oxidized-LDL-mediated autophagy and apoptosis in human endothelial cells.
Cell surface heparan sulfate proteoglycans (HSPG) play an important role in atherogenesis. We hypothesized that degradation of HSPG may increase the binding of atherogenic oxidized low density lipoprotein (ox-LDL) to endothelial cells, and result in extensive HSPG degradation as well as autophagy and apoptosis. Primary human umbilical vein endothelial cells (HUVECs) were used to study the expression of lectin-like ox-LDL receptor-1 (LOX-1), HSPG, autophagy and apoptosis in response to ox-LDL and heparinase III (Hep III). As expected, ox-LDL treatment resulted in LOX-1 expression, ox-LDL uptake and reactive oxygen species (ROS) generation. Ox-LDL treatment also resulted in a modest degradation of HSPG and increase in autophagy (expression of LC3, beclin-1 and Atg5) and apoptosis (enhanced expression of caspases and Bax, and reduced expression of Bcl-2 and Bcl-xL). The effects of ox-LDL were blocked by pretreatment of cells with LOX-1 antibody or apocynin, an NADPH oxidase inhibitor. Hep III alone caused HSPG degradation and slightly, but significantly, increased ROS generation, and induced autophagy and caspase expression. However, autophagy and apoptosis induced by Hep III were not affected by apocynin or LOX-1 antibody. Importantly, Hep III pretreatment of cells significantly enhanced ox-LDL-induced HSPG degradation, LOX-1 expression, ox-LDL uptake and ROS generation as well as autophagy and apoptosis. These data demonstrate that Hep III enhances the pro-atherosclerotic characteristics in HUVECs induced by ox-LDL.